Abstract: Livestock waste contains organic matter as nutrients for methanogenic bacteria. However, the limiting factor was the acidogens and acetogens continuously produce compounds that reduce the pH of the system below the preferred range for methanogens to survive if sufficient buffering capacity is not available.The objective of this research is to determine the potency of various livestock waste such as dairy cattle waste and beef cattle waste, as a source of methanogens. The technique for counting bacteria was through Total Plate Count in anaerobic Hungate tube. The incubation period was 30 days. Methane was observed using Gas Chromatography (GC) analysis and the concentration of VFAs was measured using titration method. The results showed that methane production was directly proportional to the growth of anaerobic bacteria. Based on the growth of anaerobic bacteria and the production of methane in the media indicated that the dairy cattle waste and beef cattle waste were potential as a source of methanogenic bacteria.
Introduction
Global energy crisis today is a problem that must be faced in line with world energy demand is increasing after the industrial revolution. Therefore, the use of new and renewable energy is a solution to reduce dependence on fuels derived requirements on fossil fuels. Biogas is a renewable energy source with a great potential to be developed globally as a raw material of organic material. Organic materials will be decomposed by methanogenic bacteria to produce methane gas as an energy source [1] [2] [3] .
Livestock waste includes feces and urine, an organic material that can be used as a source of methane-forming anaerobic bacteria. Methanogenic bacterias are bacteria that produce methane gas in their metabolism. The nature of bacteria is methanogenic available from various sources such as peatlands, wetlands, marine sediments, feces various types of livestock, as well as on coal forming process [4] [5] [6] [7] . Methanogenic bacterial are usually identified by cultivating in a selective medium under anaerobic conditions [8, 9] .
Biogas is formed from an organic material by methanogenic bacteria. These bacteria grow only under anaerobic conditions. The rumen fluid contains anaerobic bacteria, one of them methanogenic bacteria [10, 11] . The number of anaerobic bacteria in the rumen reaches 10 11 Cell/g. The microbial population in the rumen includes members that belong to all three domain, Eubacteria, Archae, and Eukaryota. They can be categorized into bacteria that float freely in rumen fluid and adherent to feed particles, protozoa cells, fungal sporangia, or epithelial cell [12] . Methanogen bacteria is an essential microorganism because of its ability to process organic material into methane. These bacteria can be used for anaerobic decomposition as part of the waste treatment system [13] . The number of methanogenic bacteria in the rumen reaches 2-4% of the total number of rumen microbes [12] .
There are many factors that affect the methane production of substrates during the process of anaerobic digestion. The variance of material in animal waste needs to be considered as the contents of the starting product impact the end result of digestion. The main factor affecting the methane production is an accumulation of volatile fatty acids (VFAs) concentration in the reactor produced during the acidogenesis step. VFAs is a precursor for the production of biopolymers (PHA), biofuels, alcohols, aldehydes or ketones [14] [15] [16] . Therefore, the balance can be difficult to manage on a large scale production because acidogens and acetogens continuously produce compounds that reduce the pH of the system below the preferred range of 6.4-8 for methanogens if sufficient buffering capacity is not available. This research aims to study the potential for a variety of livestock waste as a source of anaerobic bacteria to produce methane gas.
Materials and Methods

Sample and Media Preparation
Livestock waste under investigation was beef cattle waste (manure, paunch manure, and sludge biogas) and dairy cattle waste (manure, sludge biogas). The media used in the culturing anaerobic bacteria was media Number 37 with the composition of rumen fluid, KH2PO4, K2HPO4, NaCl, (NH4)2SO4, MgSO4, CaCl2, 0.1% Resazurin solution, NaHCO3, Cysteine-HCl.H2O, Na2S, distilled water, the gas mixture H2:CO2 = 80:20. The solution of the mineral media I composed of (K2HP)4 and distilled water, while for the solution of the mineral media II composed of NaCl, (NH4)2SO4, KH2PO4, CaCl2, MgSO4.7H2O, and distilled water. The diluent solution No. 14 [17] was composed of the solution of the mineral media I, II, cysteine-HCl.H2O, Na2CO3, 0.1% resazurin solution, and distilled water. Samples are stored in a roll tube to obtain well-spread bacterial culture media across the Hungate tube wall.
Evaluation Number of Anaerobic Bacteria and Methane
The samples were incubated at 37° C for 30 days and the bacterial growth was observed on 2 nd , 14 th , and 30 th days. The produced methane and VFAs concentration were measured respectively using gas chromatography (GC) and titration method.
Statistic Analysis
The analysis was done based on the descriptive methods and the obtained data was calculated using an SPSS 17. The calculation was carried out based on the obtained average values of the samples which three times replication. Table 1 represented the accumulated number of bacteria and the production of methane on 2 nd , 14 th and 30 th days. The result of VFAs production was represented only on the 2 nd day. The process of methane formation was occurred through anaerobic fermentation by methanogenic bacteria. It is usually the methane production of various animal waste directly related to the total number of anaerobic bacteria. It was observed that the anaerobic bacteria grow on the Hungate tube or methanogenic methane-forming bacteria.
Results and Discussion
The total number of anaerobic bacteria and methane production in dairy cattle sludge waste was higher compared to the fresh feces. It was assumed that the initial alteration process of organic material was occurred in the biogas digester indicated by a high methanogenic bacteria remain present. Also, the organic materials were available for the bacteria needs. Similarly was occurred for the beef cattle waste. In contrast, the total number of bacteria and the production of methane from obtained from the rumen fluid was higher compared to other waste. This may due to the anaerobic fermentation process took place in the rumen fluid involving methanogenic bacteria. The highest total number of anaerobic bacteria received from the observation of 14 th days. The growth of anaerobic bacteria occurred exponentially. In addition, the methane production from the fresh feces was remain growing until 30 th days. The duration of methane production was longer in fresh faces compared to the biogas sludge and rumen indicated that the content of organic substances in fresh feces was higher compared to other. This organic substances reinforced the anaerobic bacteria for the reformation methane production process. Organic acids were measured on the 2 nd day as an indicator of the process acidogenesis and acetogenesis performed at mesophilic temperatures. The highest concentration of organic acids were an acetic acid which was observed in both dairy cattle waste (sludge biogas, fresh feces) and cattle, biogas sludge, fresh feces, rumen content). It was reported that the acetate was the precursor of approximately two-thirds of the methane produced in mesophilic (30-40°C) and thermophilic (45-65°C) [14, 15] . The volatile fatty acids are converted into biogas precursors by acetogenic bacteria during the formation of biogas (the acetogenesis stage), i.e. acetate, hydrogen, and carbon dioxide. Although some acetate (20%) and H2 (4%) were directly produced by acetogenic fermentation of sugars and amino acids, both products were primarily derived from the acetogenesis and dehydrogenation of higher VFA. At the final stage of the formation of biogas (methanogenesis stage), the methanogenic bacteria converted acetate, hydrogen and carbon dioxide into methane. Approximately 70% of methane production is a result of the decomposition of acetic acid. In previous studies, it was stated that the concentration of ammonia affects the production of VFA in the formation of biogas [16, 17] .
Livestock waste containing organic material was digested by methanogen bacteria that play an important role in the formation of methane biogas. Based on the observed anaerobic fermentation process occurred in the digestive tract of ruminants, it revealed that the ruminants were prospective anaerobic bacteria use as a starter for production of biogas.
Conclusions
The fresh manure required a longer time in the formation of methane in the decomposition of complex compounds. It is concluded that the livestock waste of ruminants considered as highly potential providing the bacteria as a starter on the production of methane.
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